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A commercial-scale aquaponic system, developed at the University of the Virgin Islands (UVI), has been in operation for 7 years.  The UVI system, which has produced tilapia and a variety of vegetable crops, serves as a successful design model for the nascent aquaponic industry.  The system consists of four fish rearing tanks (7.8 m3 each), two cylindro-conical clarifiers (3.8 m3 each), four filter tanks (0.7 m3 each), one degassing tank (0.7 m3), six hydroponic tanks (11.3 m3 each, 30.5 m x 1.2 m x 0.4 m), one sump (0.6 m3) and one base addition tank (0.2 m3).  The total water volume and hydroponic tank growing area are 110 m3 and 214 m2.  The land area occupied by the system is 0.05 ha. 

Treatment processes consist of aeration, solids removal, denitrification, decomposition, degassing, nitrification and direct uptake of ammonia and other nutrients by plants. Aeration occurs in the rearing tanks (22 diffusers per tank), degassing tank (four diffusers) and hydroponic tanks (24 diffusers per tank).  Aeration is provided by a 1.5-hp blower for the fish and degassing tanks and a 1-hp blower for the hydroponic tanks.  Settleable solid waste is removed three times daily from each clarifier.  The filter tanks remove suspended solids and are cleaned one or two times weekly.  Accumulation of solids in the filter tanks creates anaerobic zones, which facilitate the removal of excess nitrate ions through denitrification.  Microbial growth in the filter tank removes dissolved organic matter and releases inorganic nutrients. Continuous degassing removes methane, CO2, H2S and N2.  Ammonia and nitrite are removed by nitrifying bacteria and through direct uptake by plants.  Water retention time averages 1.37 hours for the rearing tanks, 20 minutes for the clarifiers and 3 hours for the hydroponic tanks.  A water flow rate of 378 L/minute through the system is provided by one ½-hp pump.  

Using advanced fingerlings (~50 g), Nile and red tilapia are cultured for 24 weeks.  Nile tilapia (Oreochromis niloticus) are stocked at 77 fish/m3 to produce 800-g fish while a red tilapia strain is stocked at 154 fish/m3 to produce 500-g fish.  The fish are fed a complete diet of floating pellets containing 32% protein. The fish are fed ad libitum for 30 minutes three times daily.  Production is staggered so that one fish tank is harvested every 6 weeks.  Production of leafy green vegetables is staggered to provide continuous weekly harvests while fruiting plants are cultured in batches.  Plant pests and diseases are controlled by biological methods.  pH is monitored daily and maintained near 7.0 by alternately adding equal amounts of Ca(OH)2 and K(OH).  Chelated iron is added periodically to achieve a concentration of 2 mg/L.  Make-up water is added daily and averages 1.5% of system volume. 
The production capacity of the system is 5 mt of tilapia annually under optimum temperatures and feeding management.  Production averages 580 kg of tilapia every 6 weeks and 160 kg/m3/year of rearing tank space.  Examples of crop production capacity include annual yields of 1,400 cases of lettuce (24-30 heads/case) or 5 mt of basil or 2.9 mt of okra pods. 
